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There have been previous reports1-6 of the com-
parison between the transperitoneal and retroperi-
toneal approaches for infrarenal abdominal aortic
aneurysm (AAA) repair. The retroperitoneal approach
is superior in terms of the decreased incidence of
ileus,1 the decreased length of stay in the intensive
care unit, and the total duration of stay at the hospi-
tal.2,3 However, it was pointed out that there was a
greater incidence of wound complications such as
bulge and wound pain associated with the retroperi-
toneal approach.1,4,5 Although the left flank oblique
incision was mostly used in the retroperitoneal
approach, we selected the midline retroperitoneal
approach introduced by Shumacker.7 However, there
are few reports associated with the midline retroperi-
toneal approach,7,8 and there are no reports in which
the midline retroperitoneal approach is compared
with the midline transperitoneal approach. The pur-
pose of this study was to compare the midline
retroperitoneal approach with the midline transperi-
toneal approach with respect to the operative details,
gastrointestinal complications, and wound complica-
tions such as abdominal bulge and wound pain.
PATIENTS AND METHODS
Patients. From January 1990 through January
1998, a total of 128 patients underwent elective aor-
tic reconstruction for infrarenal AAAs. Patients who
had concomitant renal artery disease or inflammatory
aneurysm were excluded from this study. Before
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Purpose: The purpose of this study was to compare the midline retroperitoneal approach
with the midline transperitoneal approach for abdominal aortic aneurysm (AAA) repair
with respect to operative details, gastrointestinal complications, and wound complica-
tions.
Methods: From January 1990 through January 1998, 128 patients underwent elective
aortic reconstruction for infrarenal AAA. Of these, 64 patients (the transperitoneal
group) underwent conventional transperitoneal midline aortic exposure, whereas the
remaining 64 patients (the retroperitoneal group) underwent retroperitoneal midline
exposure of the aneurysm.
Results: Preclamp time, that is, the time from skin incision to aortic clamping, was sig-
nificantly shorter in the transperitoneal group than in the retroperitoneal group (P <
.001). However, the midline retroperitoneal approach was associated with decreased
incidence of ileus (P < .01), earlier resumption of oral intake (P < .01), and decreased
wound pain (P < .01), in comparison with the transperitoneal approach. Furthermore,
there was no incidence of wound complications such as abdominal bulge or wound pain
in any of the patients in the postoperative period or over the long term.
Conclusions: The midline retroperitoneal approach for AAA was associated with fewer
postoperative gastrointestinal and wound complications than the midline transperi-
toneal approach. Over the long term, there was no wound complication such as abdom-
inal bulge and wound pain in any of the patients. (J Vasc Surg 2000;32:219-23.)
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CLINICAL RESEARCH STUDIES
1997, the midline retroperitoneal approach was
selected as a first choice. The midline transperitoneal
approach was selected when the midline retroperi-
toneal approach was presumed to be difficult. Since
1997, the midline transperitoneal approach has been
selected for all patients. All operations were per-
formed by surgeons who had experience with both
approaches. It is evident that there was no obvious
bias in favor of retroperitoneal approach in the selec-
tion of patients at low risk. Of the total number of
patients, 64 (the transperitoneal group) underwent
the conventional transperitoneal midline aortic expo-
sure, whereas the remaining 64 (retroperitoneal
group) underwent retroperitoneal midline exposure
of aneurysm. Before 1997, the transperitoneal
approach was selected for the following reasons: (1)
the right common iliac artery aneurysm contiguous
to AAA was present (17 patients), (2) the peritoneum
was very thin (16 patients), and (3) the proximal por-
tion of the AAA wound bent to the right side (2
patients).
The mean age of the retroperitoneal group was
68.9 ± 5.9 years and that of the transperitoneal group
was 69.2 ± 6.6 years. The mean aneurysmal diameter
was 55 ± 11 mm (range, 40-110 mm) in the retroperi-
toneal group and 56 ± 15 mm (range, 38-85 mm) in
the transperitoneal group. The prevalence of premor-
bid medical conditions (hypertension, hyperlipidemia,
diabetes mellitus, myocardial infarction, chronic
obstructive pulmonary disease, renal dysfunction, cere-
bral infarction, obesity, and constipation) was com-
pared between the two groups (Table I); there were no
significant differences between the two groups.
Surgical technique. Patients were intubated
while in the supine position. All operations were per-
formed with a midline abdominal incision from the
xiphoid process to the symphysis pubis. In the
transperitoneal approach, the third part of the duo-
denum was lifted up, and the aorta was exposed infe-
rior to the transverse mesocolon and just to the left
of the base of the small bowel mesentery. In the
retroperitoneal approach, the linea alba was incised,
and the peritoneum was divided from the abdominal
wall. The supine position offered an excellent opera-
tive field to divide between the peritoneum and the
anterior and left lateral abdominal wall. The dissec-
tion was extended in the plane between the fascia of
Gerota and the peritoneum, and the left kidney was
left in its bed (Figure). The inferior mesenteric artery
(IMA) was divided routinely for the exposure of the
right side of the aorta. After completion of the anas-
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Exposure of the aneurysm in the retroperitoneal approach. AAA, Abdominal aortic aneurysm; IMA,
inferior mesenteric artery.
Table I. Preoperative data
Retroperitoneal Transperitoneal 
(n = 64) (n = 64) P value
Hypertension 46 (72%) 52 (81%) NS
Hyperlipidemia 9 (14%) 13 (20%) NS
Diabetes mellitus 3 (5%) 4 (6%) NS
Myocardial infarction 10 (16%) 14 (22%) NS
COPD 7 (11%) 11 (17%) NS
Renal dysfunction 2 (3%) 1 (2%) NS
Cerebral infarction 8 (13%) 10 (16%) NS
Obesity 8 (13%) 8 (13%) NS
Constipation 14 (22%) 18 (28%) NS
COPD, Chronic obstructive pulmonary disease; NS, not significant.
tomoses, the stump pressure of the IMA was mea-
sured. When the stump pressure index (IMA pres-
sure/radial artery pressure) was below 0.6, the IMA
was reconstructed. Generally, the IMA reconstruc-
tion is required when the IMA stump pressure index
is less than 0.4.9 However, the intraoperative exami-
nation of the intestine is difficult in the retroperi-
toneal approach. Therefore, we used a criterion that
the IMA stump pressure index is less than 0.6.
In the retroperitoneal group, the AAAs were
repaired with tube grafts in 11 patients and bifurcat-
ed grafts in 53 patients. In the transperitoneal
group, the AAAs were repaired with tube grafts in
six patients and bifurcated grafts in 58 patients. The
distribution of the tube versus bifurcated grafts in
the two groups was similar. Reconstruction of the
IMA was performed in 27 patients in the retroperi-
toneal group and 24 patients in the transperitoneal
group.
Data analysis. Ileus was defined as a prolonged
period of requirement for nasogastric intubation for
more than 7 days because of a delay in the return of
normal bowel function. The wound complications
were determined by means of physical examination in
both groups. Abdominal bulge was defined as asym-
metry between the right and left side in the standing
position. The length of analgesic use was defined as
the period of administration of an analgesic drug for
a wound pain. Patients in both groups were followed
up for the development of any wound complications
over a long-term period (> 6 months).
All data are described as mean ± SD. Statistical
comparison between groups was performed by the
Student t test and the Fisher exact test. A P value of
less than .05 was considered to indicate a statistical-
ly significant difference.
RESULT
Intraoperative data. Details of the operation are
summarized in Table II. The operative and cross-
clamp times did not show significant difference in
both groups. However, the preclamp time, that is,
the time from skin incision to aortic clamping, was
shorter in the transperitoneal group than in the
retroperitoneal group (P < .001). Autotransfusion
was performed in 56 patients (88%) in the retroperi-
toneal group and in 55 patients (86%) in the
transperitoneal group. Blood was used in 28 patients
(44%) in the retroperitoneal group and in 25
patients (39%) in the transperitoneal group. The
volume of blood transfused was not significantly dif-
ferent between the two groups.
Postoperative course. Tubes were removed
from most patients in the operating room; however,
tubes were removed from three patients in the
transperitoneal group and one in the retroperitoneal
group on the first postoperative day. One patient in
the transperitoneal group died in the hospital.
Because the IMA stump pressure index of this
patient, a 74-year-old man, was 0.63 (67 mm Hg),
the IMA was not reconstructed. He underwent
exploratory laparotomy because of severe abdominal
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Table II. Intraoperative data
Retroperitoneal (n = 64) Transperitoneal (n = 64) P value
Operative time (min) 347 ± 75 336 ± 108 NS
Preclamp time (min) 139 ± 37 99 ± 38 < .001
Cross-clamp time (min) 68 ± 22 69 ± 23 NS
Blood transfused (mL) 881 ± 561 842 ± 586 NS
No. of patients receiving banked blood 28 (44%) 25 (39%) NS
NS, Not significant.
Table III. Postoperative course and complications
Retroperitoneal (n = 64) Transperitoneal (n = 63) P value
Liquid diet (POD) 3.2 ± 1.4 5.1 ± 4.5 < .01
Solid diet (POD) 3.9 ± 1.9 5.6 ± 4.6 < .01
Length of analgesic use (d) 1.4 ± 1.2 2.8 ± 1.6 < .001
No. of patients
Ileus 2 11 < .01
Wound dehiscence 1 2 NS
Abdominal bulge 0 0 NS
Hernia 3 2 NS
NS, Not significant; POD, postoperative day.
pain and shock on the third postoperative day.
Almost all of the small bowel and the colon devel-
oped necrosis. The patient died of multisystem
organ failure on the fourth postoperative day.
Autopsy revealed severe stenosis of the superior
mesenteric artery. This patient was excluded from
the analysis of the postoperative course.
Patients in the retroperitoneal group resumed
oral intake significantly earlier than patients in 
the transperitoneal group (P < .01; Table III).
Furthermore, the incidence of ileus was significantly
higher in the transperitoneal group than in the
retroperitoneal group (P < .01). The length of anal-
gesic use was significantly shorter in the retroperi-
toneal group than in the transperitoneal group (P <
.001). On the other hand, the incidence of wound
dehiscence and hernia was not significantly different
between the two groups. No postoperative abdomi-
nal bulge was found either in the extraperitoneal or
in the transperitoneal group.
Follow-up data. Follow-up data were obtained
for 61 of the 63 survivors in the transperitoneal group
and 60 of the 64 survivors in the retroperitoneal
group. The mean follow-up period was 39 ± 27
months (range, 6-108 months). No patients had
abdominal bulge or incisional pain over the long
term.
DISCUSSION
Numerous retroperitoneal approaches have pre-
viously been used for infrarenal AAA repair. The
type of approaches are divided into midline and left
flank incisions. In the left flank incision, the antero-
lateral approach reported by Rob10 and the extend-
ed posterolateral approach reported by Williams et
al11 are commonly used. The rectus abdominis mus-
cle is transected in the anterolateral approach, while
it is not in the posterolateral approach. However, it
was reported that the incidence of abdominal bulge
was more frequent with both the anterolateral
approach5 and the posterolateral approach4 than
with the transperitoneal approach. It is thus suggest-
ed that the incidence of abdominal bulge is unrelat-
ed to transection of the rectus abdominis muscle.
The rectus abdominis muscle is supplied by the
intercostal nerves. These pass between the transver-
sus abdominis muscle and the internal oblique mus-
cles and cross the costal margin medial to the lateral
border of the rectus abdominis muscle, thus enter-
ing its sheath from behind.12 The mechanism of the
abdominal bulge is probably related to denervation
atrophy of the divided muscle as a result of injury to
the intercostal nerves.4,5 Although left flank inci-
sions are intended to be parallel to the intercostal
nerves, these nerves may be injured during muscle
division and suture closure.5,13 However, the inter-
costal nerves are not injured in the median retroperi-
toneal approach. This could explain why such bulge
has not been reported with the median retroperi-
toneal approach.
Incisional pain is one of the troublesome compli-
cations in patients in the perioperative period. Many
authors reported that there was an increased inci-
dence of incisional pain with the retroperitoneal
approach with the left flank incision compared with
the transperitoneal approach.1,4,5 This pain could be
attributable to pleural irritation, division of the 
muscular structures, or injuries to the nerve.
Furthermore, Honig et al5 speculated that one of the
causes might be injury to the lumbosacral plexus,
which lies anterior to the psoas muscle. However,
there were no patients in our retroperitoneal group
who experienced lumbosacral neuritic pain. We
emphasize that the median retroperitoneal approach
improved abdominal pain more than the median
transperitoneal approach.
The retroperitoneal approach was associated
with a decreased incidence of ileus and an earlier
resumption of oral intake, in comparison with the
transperitoneal approach. These results were in
agreement with numerous comparison studies
between retroperitoneal and transperitoneal ap-
proaches reported previously.2,3,6 On the other
hand, a disadvantage to the median retroperitoneal
approach is that the exposure of the aorta requires a
longer time, extensive dissection, and extreme cau-
tion to avoid tearing of the peritoneum. Usually, it is
not difficult to carry out dissection of the peri-
toneum and the posterior portion of the rectus mus-
cle below the level of the umbilicus. However, it is
troublesome to separate these two layers above the
level of the umbilicus. If a small rent was made in the
peritoneum, it was repaired. Occasionally, a long
time is also consumed for restoration of the peri-
toneum. Nevertheless, there were no differences in
the operative time between the two groups. This is
probably because the closure of the wound in the
case of the retroperitoneal approach is easier than
that in the case of the transperitoneal approach.
In conclusion, the midline retroperitoneal
approach was associated with decreased incidence of
ileus, earlier resumption of oral intake, and
decreased wound pain, in comparison with the
transperitoneal approach. Over the long term, there
was no wound complication such as abdominal
bulge and wound pain.
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